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(57) ABSTRACT 

A mobile phone includes a phone body 1 having a wireleSS 
transmitting and receiving function of an image and Sound 
and a virtual image optical display device 2 for forming a 
Virtual image on a retina of an eye of a user by passing image 
information from an image information driving part 3 
through an imaging optical System. The Virtual image optical 
display device 2 positioned in front of the eye of the user is 
made as Small as possible to make an eyepiece part of the 
mobile phone compact. An imaging optical System 4 of the 
Virtual image optical display device 2 is separated into an 
optical System 4a on an image information driving part Side 
and an optical System 4c on an eyepiece part Side via a 
folding part 4b. The optical System 4c on the eyepiece part 
side is mounted on the arm 6 attached to the phone body 1 
through the hinge 5. A length between a position of the 
phone body 1 contact with the ear of the user and the hinge 
5, an angle of the arm 6 and the phone body 1 in using the 
phone, and a length of the arm 6 are determined under 
ergonomically optimum conditions. 
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MOBILE PHONE PROVIDED WITH VIDEO 
CAMERA 

BACKGROUND OF THE INVENTION 

0001) 1. Field of the Invention 
0002 This invention relates to a mobile phone provided 
with a phone body having a wireless transmitting and 
receiving function of an image and Sound, and a virtual 
optical display device for forming a virtual image on a retina 
of a user by passing received image information from an 
image information driving part through an imaging optical 
System. 

0003) 1. Description of Prior Art 
0004 Some conventional mobile phones form a virtual 
image on a retina of a user by passing received image 
information from an image information driving part through 
an imaging optical System So that a user can recognizes the 
image (see U.S. Pat. No. 6,073,034). 
0005. Other conventional mobile phones are provided 
with a video camera for taking an image to be transmitted. 
0006. In observing an image taken by the video camera 
provided to the conventional mobile phone, the user is 
required to obtain a Space between the mobile phone and an 
eye of the user in order to watch a display part of the mobile 
phone. In other words, when the user puts his ear on the 
mobile phone and tries to talk over the phone and take an 
image at the same time, the Video camera is directed to a 
different direction from the eye of the user. Thus, it is 
difficult to take an image by the Video camera while talking 
over the phone. 
0007. In another case, the video camera is separately 
provided from a phone body. In this case, also it is trouble 
Some to use both hands in taking an image by the Video 
camera while talking over the phone. 

SUMMARY OF THE INVENTION 

0008. The first objective of this invention is to improve 
usability for an user, and the Second objective of this 
invention is to reduce a size of an eyepiece part of the mobile 
phone by forming a virtual image optical display device 
positioned in front of the user as Small as possible in size. 
0009. A mobile phone provided with a video camera 
comprises a phone body having a wireleSS transmitting and 
receiving function of an image and Sound, a virtual image 
optical display device for forming a virtual image on a retina 
of an eye of a user by passing image information from an 
image information driving part through an imaging optical 
System, an arm foldably provided to the phone body through 
a hinge, an eyepiece part of the virtual image optical display 
device provided to the arm, a Video camera part mounted to 
the phone body so that a direction of the eye of the user and 
a direction for taking an image are parallel or approximately 
parallel when the arm is opened. A length between a position 
of the phone body which is contact with the ear of the user 
and the hinge, an angle between the arm and the phone body 
when the phone is used, a length of the arm are determined 
So as to have ergonomically optimum relations with each 
other. 

0.010 With Such the structure, when the user observes 
through an eyepiece part, the Video camera part takes an 
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image over a front of the user's eye. Thereby, the user can 
take an object as he follows the object by the Video camera 
part. 

0011) A length between the speaker part and the hinge of 
the phone body, a length of the arm, and an angle between 
the arm and the phone body 1 are determined under ergo 
nomic optimum conditions So that the eyepiece part of the 
phone body is positioned in front of the eye E of the user 
when the user puts his ear on the Speaker part with the arm 
fully opened. 

0012. Thereby, the user can observe an image naturally 
without getting tired in observing image information by 
putting his ear on the Speaker part with the opened arm 
including the eyepiece part. 

0013 An imaging optical system of the virtual image 
optical display device is Separated into an optical System on 
an image information driving part Side and an optical System 
on an eyepiece part Side via a folding part. The optical 
System on an eyepiece part Side is mounted on the arm 
foldably provided to the phone body through the hinge, and 
the optical System on an image information driving Side and 
the image information driving part are mounted in the phone 
body. The Virtual image optical display device is mounted in 
the arm. 

0014 When a position contact with an ear of the user is 
Pa, a center position of the eyepiece lens of the optical 
System on an eyepiece part Side is Pb, a point contact with 
the phone body and the face of the user is Pd, a straight line 
passing through the center position Pb of the eyepiece lens, 
horizontal to the eyepiece lens, and vertical to an optical axis 
of the eyepiece lens is La, and a croSS point of the Straight 
line La and a straight line Pa-Pd is Pe, a length between the 
position contact with the ear of the user and the hinge of the 
phone body, an angle formed of the arm and the phone body 
in using the phone, and a length of the arm are determined 
So that an angle a formed of a Straight line between both ears 
and the line Pa-Pe is in a range 80s.O.s 90. 
0015 Positions of the arm, the phone body, and the hinge 
are Set So that a ratio of a length between the Speaker part and 
the hinge of the phone body, and a length between an optical 
axis of the eyepiece part and the hinge is in a range between 
2:1 and 15:4. 

0016. With this structure, the user can observe an image 
naturally without getting tired by putting his ear on the 
Speaker part of the phone body with the opened arm includ 
ing the optical System on an eyepiece part Side. 

0017. The video camera part is rotatably mounted to the 
phone body. The user can operate the phone body and the 
Video camera part 11 in the most preferable State by rotating 
the Video camera part with the finger and checking the 
Virtual image given through the display eyepiece part to 
position the Video camera part. 

0018. The mobile phone of this invention is provided 
with a means for detecting an opening State of the arm, and 
at least driving of the image information driving part is 
controlled depending on the opening State of the arm. 

0019. With this structure, power consumption can be 
reduced and use of the mobile phone in a form difficult to 
observe can be avoided. 
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0020. The phone body of the mobile phone of this 
invention is formed of a first body part provided with at least 
the Speaker part and a Second body part provided with a 
microphone So that the phone body is foldable, and the arm 
including the Virtual image optical display device is foldably 
mounted on the Second body part. 
0021. Such the structure, the mobile phone can be more 
compact. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0022 FIG. 1 is a cross sectional view illustrating a 
Structure of a mobile phone of a first embodiment according 
to this invention. 

0023 FIG. 2 is a perspective view illustrating the mobile 
phone with an arm opened of the first embodiment according 
to this invention. 

0024 FIG. 3 is a front view illustrating the mobile phone 
with the arm closed of the first embodiment according to this 
invention. 

0.025 FIG. 4 is a rear view illustrating the mobile phone 
of the first embodiment according to this invention. 
0.026 FIG. 5 is a side view illustrating the mobile phone 
with the arm opened of the first embodiment according to 
this invention. 

0.027 FIG. 6 is a schematic cross sectional view illus 
trating a Video camera part mounted to the mobile phone 
according to this invention. 
0028 FIG. 7 is a perspective view illustrating a mobile 
phone of a Second embodiment according to this invention 
when an arm is opened. 
0029 FIG. 8 is a side view illustrating the mobile phone 
of the Second embodiment according to this invention when 
the arm is opened. 
0030 FIG. 9 is a block diagram illustrating a structure of 
a virtual image optical display device of the mobile phone of 
the Second embodiment according to this invention. 
0.031 FIG. 10 is a block diagram illustrating a circuit for 
the mobile phone according to this invention. 
0.032 FIG. 11 is an elevational view illustrating a rela 
tion between a user and the mobile phone according to this 
invention. 

0.033 FIG. 12 is a perspective view illustrating a mobile 
phone of a third embodiment according to this invention 
when it is not used. 

0034 FIG. 13 is a perspective view illustrating a mobile 
phone of a third embodiment according to this invention 
when it is used. 

0.035 FIG. 14 is an enlarged plan view of an arm part of 
the mobile phone of the third embodiment according to this 
invention. 

0036 FIG. 15 is a perspective view of the mobile phone 
of the third embodiment according to this invention when it 
is used. 

0037 FIG. 16 is an elevational view illustrating a rela 
tion between a user and the mobile phone of the third 
embodiment according to this invention. 
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0038 FIG. 17 is a rear view illustrating the mobile phone 
of the third embodiment according to this invention. 
0039 FIG. 18 is a view illustrating the mobile phone 
used for Internet browsing according to this invention. 
0040 FIG. 19 is another view illustrating the mobile 
phone used for Internet browsing according to this inven 
tion. 

0041 FIG. 20 is a view illustrating the mobile phone 
used for inputting letters in Internet browsing according to 
this invention. 

0042 FIG. 21 is another view illustrating the mobile 
phone used for inputting letters in Internet browsing accord 
ing to this invention. 
0043. The foregoing and other objects, features, aspects 
and advantages of the present invention will become more 
apparent from the following detailed description of the 
present invention when reviewed in conjunction with the 
accompanying drawings. 

DESCRIPTION OF PREFERRED 
EMBODIMENT(S) 

0044 FIGS. 1-6 illustrate the first embodiment of the 
mobile phone provided with the Video camera according to 
this invention. 

004.5 The mobile phone of this embodiment includes a 
phone body 1 provided with a wireleSS transmitting and 
receiving function of an image and Sound, and a Virtual 
image optical display device 2 for forming a virtual image 
on a retina of an eye E of a user by passing image 
information from an image information driving part 3 to an 
imaging optical System 4. 
0046) The imaging optical system 4 is formed by com 
bining a group of lenses L1-L5 and flat mirrors M1, M2, and 
composes a relay optical System which is Separated into an 
optical System 4a on an image information driving part Side, 
a folding part 4b, and an optical System 4c on an eyepiece 
part Side. 
0047 The phone body 1 includes an arm 6 for mounting 
at least the optical System 4C on an eyepiece part Side. A 
control circuit (not shown) for performing transmitting and 
receiving operation and other control operation of the phone 
is provided inside the phone body 1. 
0048. The arm 6 for mounting the optical system 4c on an 
eyepiece part Side is provided to the phone body 1 with a 
hinge 5 so as to be foldable. 
0049. As shown in FIG. 1, the image information driving 
part 3, an optical System 4a on an image information driving 
part Side, and a part of the folding part 4c are formed on the 
phone body 1. Another part of the folding part 4b and the 
optical System 4c on an eyepiece part Side are formed on the 
arm 6. The display eyepiece part 6a is formed of the part of 
the folding part 4b and the optical System 4c on an eyepiece 
part Side provided to the arm 6. 
0050 FIG. 2 illustrates the phone body 1 with the arm 6 
standing up and opened. FIG. 3 illustrates the phone body 
1 with the arm 6 folded and closed. When the arm 6 is 
opened as shown in FIG. 2, the relay optical System func 
tions. 
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0051. A space C exposed to outside provided in the 
middle of the relay optical System enables a holding part of 
the relay optical System to reduce its weight. 
0.052 The phone body 1 includes a push button operation 
part 7, a liquid crystal display part 8, a Speaker part 9, and 
a microphone part 10. 

0.053 When the user puts his ear on the speaker part 9 
with the arm 6 opened for mounting the display eyepiece 
part 6a provided with the optical System 4c on an eyepiece 
part side as shown in FIG. 2, the optical system 4c on an 
eyepiece part Side is positioned in front of the eye E of the 
user as shown in FIG. 1 and the image information from the 
image information driving part 3 is displayed as a virtual 
image on the retina of the eye E of the user through the relay 
optical System. When the user puts his ear on the Speaker 
part 9 with the arm 6 fully opened, a length from the speaker 
part 9 to the hinge part 5 of the phone body 1, a length of 
the arm 6, and an angle between the arm 6 and the phone 
body 1 are determined under ergonomically optimum con 
ditions So that the optical System 4c on an eyepiece part Side 
is positioned in front of the eye E of the user. 
0.054 Thereby, when the user puts his ear on the speaker 
part 9 to Visually recognize image information with the arm 
6 having the display eyepiece part 6a including the optical 
System 4c on an eyepiece part Side, the user can observe the 
image without getting tiered. 
0.055 A holding part 13 having a round shape which is 
easy to hold is provided between the speaker part 9 and the 
hinge 5 of the phone body 1. 

0056. In addition, a video camera part 11 for taking a 
transmitting image is provided with the phone body 1. The 
Video camera part 11 is mounted in a position to take an 
object opposite to the user. The Video camera part 11 is 
arranged on a Surface opposite to the Surface provided with 
the Speaker part 9 So that the optical System 4c on an 
eyepiece part Side is parallel or approximately parallel to the 
video camera part 11 when the arm 6 is opened. When the 
user observes the optical System 4c on an eyepiece part, the 
Video camera part 11 takes an image over a front of the 
user's eye. Thereby, the user can take an object as he follows 
the object by the video camera part 11. 

0057. As shown in FIG. 5, the mobile phone includes the 
Speaker part 9, the holding part 13, the Video camera part 11, 
and the display eyepiece part 6a arranged in this order. In 
addition a shutter button 12 for the video camera part 11 is 
arranged in a position easy to preSS with a finger when the 
user holds the phone body 1 at the holding part 13. 
0.058 Because the holding part 13 is positioned in the 
back of the Video camera part 11 in using the phone, the 
finger of the user does not interfere the Video camera part 11 
and the user can take an object in the direction ahead of the 
eye of the user. 
0059. The image taken by the video camera part 11 is 
given to the image information driving part 3 as image 
information, and is displayed as a virtual image on the retina 
of the eye E of the user through the relay optical System 4. 
Thereby, the user can monitor the image being taken by the 
Video camera part 11. Thus, the user can transmit the image 
to a user at the other end while checking the actual image 
being taken in real time. 
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0060 Needless to say, an image transmitted on the retina 
of the eye E of the user can be displayed as a virtual image 
through the relay optical System 4 by obtaining image 
information given to the image information driving part 3 
from the user at the other end. 

0061. In changing conditions for taking an image by 
changing a direction of the Video camera part 11 up and 
down, the user needs to move his head up and down while 
the video camera part 11 is fixed. As shown in FIG. 6, the 
Video camera part 11 is rotatably mounted to the phone body 
1 through a rotation shaft 11a to rotate the Video camera part 
11 within a predetermined angle. 
0062. With such the structure, the user can operate the 
phone body 1 and the video camera part 11 in the most 
preferable State by rotating the Video camera part 11 with the 
finger and checking the Virtual image given through the 
display eyepiece part 6a to position the Video camera part 
11. 

0063. The image information driving part 3 includes a 
liquid crystal panel of a transmission or reflection type and 
a light Source Such as an LED. 
0064. A self light emission type display device such as 
EL (electro luminescence) can be used in the image infor 
mation driving part 3. 
0065. The imaging optical system 4 included in the relay 
optical System is formed of combination of the group of 
lenses L1-L5 and the flat mirrors M1, M2 in this embodi 
ment. Combination of the group of lenses and curved 
mirrors and combination of curved mirrors are also appli 
cable. 

0066. The imaging optical system of the virtual image 
optical display device in the above embodiment is separated 
into the optical System on an image information driving part 
Side and the optical System on an eyepiece part Side through 
a folding part. The optical System on an eyepiece part Side 
is mounted on an arm foldably provided to the phone body 
through a hinge, and the optical System on an image infor 
mation driving part Side and the image information driving 
part are mounted inside the phone body. In the Second 
embodiment illustrated in FIGS. 7-9, the virtual image 
optical device 2 is provided to the arm part. 
0067. The mobile phone of the second embodiment 
includes the phone body 1 having a wireless transmitting 
and receiving function of an image and Sound, and a virtual 
image optical display device 2 for forming a virtual image 
on a retina of the eye E of the user by passing image 
information from the image information driving part 2a 
through the imaging optical eye system 3. 

0068 The virtual image optical display device 2, as 
shown in FIG. 9, includes the image information driving 
part 2a having a liquid crystal display device formed of a 
liquid crystal display panel and an LED light Source, and a 
free shaped prism 3c which is a prism having a free curve 
lens 3a as a prism forming Surface and further is integrated 
with an asymmetric optics. Light from the image informa 
tion driving part 2a enters the free shaped prism 3, and the 
image light reaches to the eye E of the user from a light 
emitting Surface of the free shaped prism 3. 
0069. The virtual image optical display device including 
the free shaped prism 3c and the image information driving 
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part 2a formed of the liquid crystal display device can 
reduce its size So that the Virtual image optical display 
device can be mounted in the arm 6 of the phone body 2. The 
arm 6 for mounting the virtual image optical display device 
2 is foldably provided to the phone body 1 with the hinge 5. 
0070. In the second embodiment, a display eyepiece part 
3b includes a surface of the free shaped prim 3c on a light 
emission side formed on the Virtual image optical display 
device 2 provided to the arm 6. The structure of the second 
embodiment is Same as the first embodiment except that the 
Virtual image optical display device 2 is provided in the arm 
6. The same elements as in the first embodiment are given 
the same reference numbers and explanation on them are 
omitted to avoid repetitious description. 

0071 AS like in the first embodiment, in the second 
embodiment also, when the user puts his ear on the Speaker 
part 9 with the opened arm 6 for mounting the display 
eyepiece part 3b provided in the Virtual image optical 
display device 2, the display eyepiece part 3b of the Virtual 
image optical display device 2 is positioned in front of the 
eye E of the user, and the image information from the image 
information driving part 3 is displayed as a virtual image on 
the retina of the eye E of the user through the optical System. 
A length from the speaker part 9 to the hinge part 5 of the 
phone body 1, a length of the arm 6, and an angle between 
the arm 6 and the phone body 1 are determined under 
ergonomically optimum conditions So that the display eye 
piece part 3b is positioned in front of the eye E of the user 
when the user puts his ear on the Speaker part 9 with the arm 
fully opened. 
0.072 Therefore, the user can observe an image naturally 
without getting tired when he puts his ear on the Speaker part 
9 with the opened arm which mounts the display eyepiece 
part 3b provided in the virtual image optical display device 
2. 

0073. A holding part 13 having a round shape which is 
easy to hold is provided between the speaker part 9 and the 
hinge 5 of the phone body 1. A weight distribution is made 
So that the holding part becomes a center of gravity of the 
phone body 1 including the arm 6 with the Virtual image 
optical display device 2 mounted. 

0.074 Because of this weight distribution, the user can 
perform Stable operation in observing the image information 
while putting his ear on the speaker 9 when the arm 6, which 
includes the display eyepiece part 3b included in the Virtual 
image optical display device 2, is opened. 

0075 Because the mobile phone is driven by a battery, 
power consumption is preferred to be reduced as much as 
possible when considering time of use. When a power 
Supply Switch is on, the image information driving part 3 is 
always on. In this case, when the user does not watch an 
image, the image information driving part 3 unfavorably 
consumes power. 

0.076. In conjunction with this, in the first and second 
embodiments, power control of the image information driv 
ing part 3 and So on is performed on the basis of a State of 
the arm 6 whether it opens or closes, and Setting of the push 
button operation part 7. 
0077 FIG. 10 is a block diagram illustrating a circuit 
structure of the mobile phone. An arm sensor Switch 108 
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(not shown in FIG. 1) is provided on the hinge 5 for linking 
the arm 6 and the phone body 1 and detects a degree of 
opening of the arm 6. 
0078. A signal from the arm sensor Switch 108 is given to 
the controller 100. The controller 100 controls various 
module circuits on the basis of the Signal from the arm 
sensor Switch 108. When using the mobile phone, it is 
necessary to fully open the arm 6 to form a predetermined 
optical path of the imaging optical System 4. When the arm 
6 is not fully opened, a virtual image is not formed on the 
retina of the user. In this case, the controller 100 informs the 
user of incomplete opening State of the arm 6 and controls 
each module circuit on the basis of the Signal on the opening 
state of the arm 6 from the arm sensor Switch 108 in order 
to reduce power consumption at the image information 
driving part 6. Such the Structure can reduce power con 
Sumption, and prevent usage of the phone in a form difficult 
to observe an image. Specific control is described later. 
0079 Power from a secondary battery 101 such as a 
lithium ion Storage battery is Supplied to each module circuit 
through a power supply control circuit 102. The controller 
100 controls the power Supply control circuit 102. 
0080. An RF circuit 107 Supplies a digital signal which a 
received signal from an antenna is frequency-converted, 
A/D-converted, and is received in a form of a digital Signal, 
and further D/A-converts and frequency-converts transmit 
ted data from the controller 100, and outputs from the 
antenna. 

0081. The controller 100 performs signal process of a 
base band of the mobile phone and Sound codec of a general 
phone, and controls the whole device. 
0082. A multimedia processor 106 performs image com 
pression and decompression, and Sound Signal compression 
and decompression on the basis of the standard of MPEG4 
for video communication. The multimedia processor 106 is 
controlled by the controller 100. 
0083. The memory 105 mainly stores an image necessary 
for multimedia processing. The controller 100 controls writ 
ing and reading of the memory 105. 
0084. A display controller 113 is an interface to the image 
information driving part 3 and controls the interface. The 
controller 100 controls the display controller 113. 
0085. The video camera part 11 is controlled by the 
camera controller 104, and the image date inputted from the 
Video camera part 11 is converted into a digital Signal by the 
camera controller 104 and the image date is Supplied to the 
memory 105, the multimedia processor 106, and the display 
controller 113. 

0086 A microphone circuit 110 converts the inputted 
Sound date into a digital signal and Supplies to the controller 
100. Then, the data is subjected to sound codec by the 
controller 100 and is transmitted from the antenna to the user 
at the other end through the RF circuit 107. 
0087. The speaker part 109 demodulates the sound date 
from the user on the other end, which is supplied from the 
controller 100, and outputs in a form of sound. 
0088. The push button operation part 7 includes a ten 
key, a power Supply key, a function key and So on. Infor 
mation from the key pressed by the user is Supplied to the 
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controller 100. The controller 100 performs various opera 
tions on the basis of the key information Supplied from the 
push button operation part 7. 
0089. The display controller 114 controls the liquid crys 
tal display part 8 for displaying data inputted from the key 
pad, a status of transmitting and receiving operation etc. 
0090 Explanation is made on transmitting and receiving 
operation of the mobile phone according to the invention. 
Basically, data received by the mobile phone is Supplied to 
the controller 100 from the RF circuit 107, and is supplied 
to the multimedia processor 106 from the controller 100. 
The multimedia processor 106 decodes sounds and an 
image, and the image data is transmitted to the display 
controller 113. The display controller 113 drives the image 
information driving part 3 on the basis of the image data 
supplied to the display controller 113. The image data from 
the image information driving part 3 is Supplied to the eye 
E of the user from the display eyepiece part 6a (3.b) so that 
the user recognizes the data in a form of a virtual image. 
0.091 The image data of an object taken by the video 
camera part 11, which is a data to be transmitted by Video 
communication, is Supplied from the camera controller 104 
to the multimedia processor 106, and is compressed by the 
multimedia processor 106. The data to be transmitted by the 
mobile phone is transmitted from the controller 100 to the 
RF circuit 107. The image data from the video camera part 
11 is Supplied to the display controller 113, and the image 
data taken by the Video camera part 11 is Supplied from the 
image information driving part 3 through the display eye 
piece part 6 to the eye E of the user So that the user can 
monitor the image. The Sound data for the mobile phone is 
supplied from the microphone circuit 110 to the multimedia 
processor 106, is compressed by the multimedia processor 
106, is supplied from the controller 100 to the RF circuit 
107, and is transmitted. 
0092. The mobile phone of this invention operates basi 
cally as described above. In order to reduce power consump 
tion, the mobile phone can be used only with the arm 6 fully 
opened. When the arm is not fully opened with the power 
supply switch turned on, the power control circuit 102 is 
controlled So as not to Supply power to the circuits for image 
processing, resulting in reduction of power consumption. 
0093. When the controller 100 detects that the arm 6 is 
fully opened on the basis of the Signal from the arm Sensor 
Switch 108, it controls to supply power to the image infor 
mation driving part 3, the display controller 113, the video 
camera part 11, the camera controller 104, and the multi 
media processor 106. It is possible to Supply power only to 
necessary module circuits, rather than to all of the module 
circuits by Setting the function key. For example, in Such the 
Setting for transmitting only an image, power is not Supplied 
to the image information driving part 3 which requires large 
power So as to Suppress power consumption. 
0094) Explanation is made on an example of control. 
When the user communicates only through a Sound line with 
the arm 6 opened, and the controller 100 determines that the 
arm is fully opened from a Signal from the arm Sensor Switch 
108, the controller 100 directs the power control circuit 102 
and each module circuit to Start operation of the image 
information driving part 3, the display controller 113, the 
multimedia processor 106, the video camera part 11, the 
camera controller 104, and the memory 105. 
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0095 Because the sound line is not for video communi 
cation, it is necessary to reestablish a line for the Video 
communication after disconnecting the Sound line. In con 
junction with this, a function for Simultaneously connecting 
a plurality of lines enables to transfer from Sound commu 
nication to Video communication without disconnecting the 
line by the following procedures. 
0096. The controller 100 Supplies the image taken by the 
Video camera part 11 to the image information driving part 
3 and displays a virtual image on a retina of the eye E of the 
user, and connects a line for Video communication to per 
form lateral Video transmission and bilateral (interactive) 
sound transmission and receiving. Then the controller 100 
controls each of the module circuits to disconnect the earlier 
Sound line. 

0097. When the mobile phone does not receive but trans 
mits an image with the arm closed, the controller 100 
determines from the signal from the arm sensor Switch 108 
that the arm is closed. Then, line connection for Sound 
communication is performed to realize interactive Sound 
transmission and receiving. After that, the line for Video 
communication is disconnected. The controller 100 directs 
the power Supply control circuit 102 and each module circuit 
to Stop operation of the image information driving part 3, the 
display controller 113, the multimedia processor 106, the 
video camera part 11, the camera controller 104, and the 
memory 105. 
0098. On the other hand, when the user communicates 
with a user on the other end by Sound and receives image 
date from the same user on the other end, the user opens the 
arm 6. When the controller 100 determines from the signal 
from the arm sensor Switch 108 that the arm 6 is fully 
opened, it directs the power Supply control circuit 102 and 
each module circuit to Start the image information driving 
part 3, the display controller 113, the multimedia processor 
106, the video camera part 11, the camera controller 104, 
and the memory 105. 
0099] The controller 100 connects the line for video 
communication and realizes lateral Video receiving and 
interactive Sound transmitting and receiving. Also, the con 
troller 100 controls each the module circuit to display the 
image received from the user on the other end by the image 
information driving part 3 and disconnect the earlier Sound 
communication line. 

0100 When operation of video communication is not 
performed with the arm 6 opened, the controller 100 controls 
to Stop the module circuit for Video communication by 
operating a button of the push button operation part 7. In 
Starting operation of Video communication, button operation 
of the push button operation part 7 starts the module circuit 
for Video communication. 

0101 When the image is not transmitted and the image is 
received in Video communication with the arm 6 closed, the 
controller 100 determines from the signal from the arm 
sensor Switch 108that the arm 6 is closed, and the line for 
Sound communication is connected and interactive Sound 
transmission and receiving is realized. Then, the line for 
video communication is disconnected. The controller 100 
directs the power supply control circuit 102 and each of the 
module circuits to Stop the image information driving part 3, 
the display controller 113, the multimedia processor 106, the 
video camera part 11, the camera controller 104, and the 
memory 105. 
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0102) As described above, the structure which controls 
operation for Video communication in accordance with 
opening and closing of the arm 6 can Stop or Suppress power 
Supply to module circuits which is not necessary to function, 
resulting in reduction of power consumption. 
0103) A length from the speaker part 9 to the hinge part 
5 of the phone body 1, a length of the arm 6, an angle formed 
by the arm 6 and the phone body 1 are determined under 
ergonomically optimum conditions So that the eyepiece 
optical system 4c is positioned in front of the eye E of the 
user when the arm 6 is fully opened and the user puts his ear 
on the Speaker 9. A method for determining each dimension 
is explained by referring to FIG. 11. 
0104. A contact point Pa of the ear and the mobile phone 
is determined as shown in FIG. 11. The contact point is a 
point on which the user's ear and the speaker part 9 of the 
mobile phone are contact. 
0105. A center position Pb of the eyepiece lens part of the 
display eyepiece part 6a (3.b) is determined as follows. 
0106 A center position Pb of the eyepiece lens part of the 
display eyepiece part 6a which is ergonomically easy to 
watch an image is positioned in a direction that an optical 
axis is straight forward or inclines to an inner side. In FIG. 
11, the optical axis is directed Straight forward. A distance 
between the eye and the eyepiece lens part of the display 
eyepiece part 6a is approximately 3.5 cm So that eyeglasses 
of the user are not contact with the lens. 

0107 The mobile phone rotates in a vertical axial direc 
tion around Pa to contact the face of the user and the phone 
while the speaker part 9 of the mobile phone and the ear are 
contact at the contact point Pa. A contact point on a side of 
the face is Pe, and a point on a Side of the mobile phone is 
Pd. 

0108) A line, which is vertical to the optical axis, is 
horizontal to the eyepiece lens, and passes through the center 
position Pb of the eyepiece lens, is La. A croSS point of the 
straight line La and a straight line Pa-Pd is Pe. When an 
angle formed of a Straight line between both ears and the line 
Pa-Pe is C. and Pc is equal to Pd, a minimum angle C.1 in 
using the phone is obtained. O.1 is approximately 80 when 
calculating from an average of human body measurement of 
Japanese males in the 20-24 age. 
0109). When the angle a is 90°, a distance Pb-Pe is a half 
length of a difference between the distance between the ears 
and the distance between the pupils. The distance Pb-Pe is 
40.3 mm in calculating from the average value of the human 
body measurement of Japanese males in the 20-24 age. In 
considering uses of eyeglasses and user-friendlineSS in an 
ergonomic viewpoint, the value C. is determined as follows. 
0110. The value C. which does not consider interference 
by the eyeglasses is C2, CleO2 is established when the 
phone is used. The value C2 is approximately 85 according 
to the body measurement data of Japanese as described 
above. 

0111. The value C. can be increased by increasing the 
length of the eyepiece part. However, it is ergonomically 
good to keep a position of closing the arm to hold the phone 
and take an image. Thus, the value C3 as the upper limit 
value is set to be 90. Accordingly, the value C. is selected 
in a range of C.1s C.S.O.3. 
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0112 The distance Pa-Pe is a value adding 35 mm which 
is a distance between the eye and the eyepiece lens to the 
average value of a distance between the ear and the eye 
based on the body measurement data of Japanese. Therefore, 
when C. is 90°, the distance Pa-Pe is 139 mm. 

0113) When C=O2=85 is established, the distance Pb-Pe 
is 40.3-139/tan C.; Pb-Pe=40.3-139/11.43-28.1 (mm). 
0114. The distance Pa-Pe is expressed by 139/sin C=139/ 
0.996=139.55 mm. 

0115) A position of the hinge part 5 affects an opening 
angle of the arm 6, a size of a housing part for the display 
eyepiece part 6a of the phone body when the arm 6 is closed. 
When the hinge part 5 is close to the speaker part 9, a length 
of the phone body with the arm 6 closed becomes smaller 
but a rotation angle is larger. Thus, a tip of the display 
eyepiece part 6a becomes close to the Speaker part 9. 
Contrary, when the hinge part 5 is far from the Speaker part 
9, the length of the phone body with the arm 6 closed 
becomes larger and the tip of the display eyepiece part 6a 
becomes farther from the speaker part 9. 
0116. It is better to provide a space enough to use the 
push button operation part 7 with the arm 6 closed for user 
convenience. In addition, it is better to reduce a length of the 
phone body 1 So as to be compact. 
0117. In considering the size of the phone body with the 
arm closed, the hinge 5 is positioned at a point having the 
minimum distance from an optical axis of the eye piece part 
to the hinge Pb-Pe--B. In addition, the minimum distance 
from the hinge 5 to the position Pa of the speaker part 9 
should be equal to a distance from Pa to an eyeglass folding 
part. 

0118. The value B is obtained by adding a distance from 
Pe to a body surface to a distance from the body surface to 
the hinge 5, and depends on a thickness of the body. In this 
embodiment, B is approximately 11.9 mm, a minimum 
distance from the optical axis of the eyepiece part to the 
hinge 5 is 40 mm, and a minimum distance from the position 
of the speaker part 9 Pa to the hinge 5 is approximately 120 
mm in considering a Standard size of eyeglasses. 
0119) A maximum distance from the optical axis of the 
eyepiece part to the hinge 5 is 60 mm in view of the 
thickness of the body, and a maximum distance from the 
position of the speaker part 9 Pa to the hinge 5 is 150 mm 
in View of the thickness of the eyepiece part. 
0120 Accordingly, the ratio of the length between the 
speaker part 9 and the hinge 5 and the length between the 
optical axis of the eyepiece part and the hinge 5 is in a range 
of 2:1 to 15:4. 

0121. In this embodiment, the length between the speaker 
part 9 and the hinge 5 is 135 mm, and the length between the 
optical axis of the eyepiece part and the hinge 5 is 52 mm. 

0122) A dimension of the above body regions are based 
on the average values of human body measurement of 
Japanese males in the 20-24 age. Regarding for female or for 
Westerner, the length of the phone body 1 is set on the basis 
of average values of body measurement for each, and the 
length of the arm 6 and the position of the hinge 5 can be set 
in accordance with the above mentioned ratio on the basis of 
the length of the phone body 1. 
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0123. In this invention, the imaging optical System is 
Separated into the optical System on an image information 
driving part Side and the optical System on an eyepiece part 
Side via the folding part. Thereby, only the optical System on 
an eyepiece part Side can be positioned in front of the eye of 
the user and the image information driving part is arranged 
on a side of the eye or in the back of the eye. Therefore, the 
device located in front of the eye of the user can be small and 
the eyepiece part of the mobile phone can be compact. The 
relation between the phone body and the arm of the mobile 
phone is Set on the basis of the ergonomically optimum 
shapes and dimensions So that the user can observe an image 
naturally without getting tired when the user puts his ear on 
the Speaker part of the phone body and observes image 
information with the opened arm which mounts the optical 
System on an eyepiece part Side. 
0.124 Explanation is made on a third embodiment of the 
mobile phone according to this invention by referring to 
FIGS. 12-16. 

0.125 The mobile phone of the third embodiment is made 
more compact than those of the first and Second embodi 
ments when the phone is not used. To achieve Such the Small 
size, the phone body 20 can be folded into two at the hinge 
24 as shown in FIGS. 12, 13. The phone body 20 includes 
a first body part 21 having a liquid crystal display part 26, 
a second body part 22 provided with the push button 
operation part 32, and the hinge 24 so that the body 20 is 
foldable. 

0126 FIG. 12 illustrates the folded phone body 20. FIG. 
13 illustrates the opened phone body 20. 
0127. The second body part 22 is provided with an arm 
23 which is foldable with the hinge and is installed the 
Virtual image optical display device for forming a virtual 
image on a retina of the eye E of the user by passing the 
image information transmitted from the image information 
driving part 2a through the imaging optical System including 
a recessed Surface mirror optical System. 
0128. As shown in FIG. 12, the arm 23 is folded and is 
housed in the second body part 22, and the first body part 21 
and the second body part 22 are folded into two when the 
phone is not used. When the phone is used, the first body part 
21 and the Second body part 22 are opened, then the arm 23 
is stood up from the Second body 22 and is opened, as shown 
in FIG. 13. 

0129. The arm 23 is provided with the virtual image 
optical display device for forming a virtual image on the 
retina of the eye E of the user by passing the image 
information from the image information driving part 2a 
through the imaging optical System including the recessed 
mirror optical System. The Virtual image optical display 
device includes a liquid crystal display device 2a having a 
liquid crystal display panel and an LED light Source, and a 
free shaped prism 3 which employs a free curve lens 3a as 
a prism forming Surface and further is integrated with an 
asymmetric optics as shown in FIG. 9 as like in the second 
embodiment. Light from the liquid crystal display device 2a 
enters the free shaped prism 3, and the image light reaches 
to the eye E of the user from a light emitting Surface of the 
free shaped prism 3. 
0130 A video camera part 29 is provided on a hinge part 
of the arm 23. The video camera part 29 can rotate by the aid 
of the hinge 25 and is separated from the arm 23. 
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0131. As shown in the enlarged view of FIG. 14, the 
Video camera part 29 can rotate when the arm 23 opens, and 
can rotate freely in a direction of the user or a direction 
ahead the eye of the user, and easily take an object in the 
direction ahead the eye of the user. 
0132) In addition, a control circuit (not shown in the 
drawings) for performing operation of transmission and 
receiving and other operation is provided in the phone body 
2O. 

0133. In the third embodiment, a display eyepiece part 27 
including a Surface on a side of light emission of the free 
shaped prism of the Virtual image optical display device is 
provided to the arm 23. 
0.134. A speaker part 30 and a shutter button 28 of a video 
camera are provided on the first body part 21, and a 
microphone part 31 is provided on the Second body part 22. 
0.135 As shown in FIG. 16, when the user puts his ear on 
the speaker part 30 with the first body part 21 and the second 
body part 22 opened and the arm stood up from the Second 
body part 22, the display eyepiece part 27 of the virtual 
image optical display device is positioned in front of the eye 
E of the user, and the image information from the image 
information driving part 2a passes through the optical Sys 
tem and is displayed as a virtual image on the retina of the 
eye E of the user. A length from the speaker part 30 to the 
hinge part 24 between the first body part 21 and the second 
body part 22, a length between the Second body part 22 and 
the hinge part 25, a length of the arm 23, and an angle 
between the arm 23 and the Second body part 22, and an 
angle between the first body part 21 and the second body 
part 22 are determined under ergonomically optimum con 
ditions So that the display eyepiece part 27 is positioned in 
front of the eye E of the user when the user puts his ear on 
the speaker part 30 with the arm 23 stood up from the second 
body part 22 and fully opened 
0.136 Thereby, the user can observe an image naturally 
without getting tired when the user puts his ear on the 
Speaker part 30 and observes image information with the 
opened arm 23 which mounts the display eyepiece part 27 
included in the virtual image optical display device. 
0.137 The video camera part 29 is rotated and arranged so 
that a light emission direction of the display eyepiece part 27 
is parallel or approximately parallel to the lens part of the 
video camera 29 when the arm 6 is opened. With such the 
arrangement, when the user observes the display eyepiece 
part 27, the Video camera part 29 takes an image over a front 
of the user's eye. Thereby, the user can take an object as he 
follows the object by the video camera part 29. 
0.138. In the mobile phone of the third embodiment, the 
lengths and the angles of each members are determined 
under ergonomically optimum conditions So that the display 
eyepiece part 27 is positioned in front of the eye E of the user 
when the user puts his ear on the speaker part 30 with the 
first body parts 21 and the Second body part 22 opened and 
the arm 23 stood up form the second body part 22. Methods 
for determining each dimension is explained by referring to 
FIG. 13. 

0.139. A contact point Pa of the ear and the mobile phone 
is determined as shown in FIG. 16. The contact point is a 
point on which the user's ear and the speaker part 30 of the 
mobile phone are contact. 
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0140. A center position Pb of the display eyepiece part 27 
is determined as follows. 

0.141. The center position Pb of the eyepiece lens part of 
the display eyepiece part 27 which is ergonomically easy to 
watch an image is positioned in a direction that an optical 
axis is straight forward or inclines to an inner side. In FIG. 
16, the optical axis is directed Straight forward. A distance 
between the eye and the display eyepiece part 27 is approxi 
mately 3.5 cm So that eyeglasses of the user are not contact 
with the lens. In this embodiment, the distance can be 
tentatively determined to be approximately 3.0 cm. 
0142. The mobile phone rotates in a vertical axial direc 
tion around Pa to contact the face of the user and the phone 
while the speaker part 30 of the mobile phone and the ear are 
contact at the contact point Pa. A contact point on a side of 
the face is Pe', and a point on a side of the mobile phone is 
Pd'. 

0143 A line, which is vertical to the optical axis, is 
horizontal to the display eyepiece part 27, and passes 
through the center position Pb of the display eyepiece part 
27, is La. A croSS point of the Straight line La and a Straight 
line Pa-Pd' is Pe. When an angle formed of a straight line 
between both ears and the line Pa-Pe is C. and Pc is equal to 
Pd', a minimum angle C1 in using the phone is obtained. C1 
is approximately 80 when calculating from an average of 
human body measurement of Japanese males in the 20-24 
age. 

0144) When the angle C. is 90°, a distance Pb-Pe is a half 
length of a difference between the distance between the ears 
and the distance between the pupils. The distance Pb-Pe is 
40.3 mm in calculating from the average value of the human 
body measurement of Japanese males in the 20-24 age. In 
considering uses of eyeglasses and user-friendlineSS in an 
ergonomic viewpoint, the value C. is determined as follows. 
0145 The value C. which does not consider interference 
by the eyeglasses is C2, CleO2 is established when the 
phone is used. The value C2 is approximately 85 according 
to the body measurement data of Japanese as described 
above. 

0146 The value C. can be increased by increasing the 
length of the eyepiece part. However, it is ergonomically 
good to keep a position of closing the arm to hold the phone 
and take an image. Thus, the value C3 as the upper limit 
value is set to be 90. Accordingly, the value C. is selected 
in a range of C.1s C.S.O.3. 
0147 The distance Pa-Pe is a value adding 35 mm which 
is a distance between the eye and the eyepiece lens to the 
average value of a distance between the ear and the eye 
based on the body measurement data of Japanese. Therefore, 
when C. is 90°, the distance Pa-Pe is 139 mm. 
0148 When C=O2=85 is established, the distance Pb-Pe 

is 40.3-139/tan C.; Pb-Pe=40.3-139/11.43-28.1 (mm). 
0149 The distance Pa-Pe is expressed by 139/sin C=139/ 
0.996=139.55 mm. 

0150. The hinge 24 is positioned in relation to a center of 
the phone body 20, and the hinge 25 is positioned in relation 
to an angle between the first body part 21 and the Second 
body part 22 via the hinge 24 and a length of the phone body 
20. By changing these dimensions, the length of the arm 23 
can be changed. 
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0151. It is more convenient to provide a space for using 
the push button operation part 32 even when the arm 23 is 
closed. When the angle between the first body part 21 and 
the Second body part 22 is not larger than 180, a space is 
formed between the phone body 20 and a cheek of the user 
So that operation while looking through the display eyepiece 
part 3b becomes easy. 
0152. A effective ratio of a length between a center Pb of 
the display eyepiece part 3b and the hinge 25 and a length 
between the hinge 24 and the hinge 25 is in a range of 
1:2-1:4 in ergonomic viewpoint. Furthermore, Such the ratio 
can make the phone compact. 
0153. When a distance from the speaker part 30 to the tip 
of the first body part 21 is approximately 10 mm, the length 
between the speaker part 30 and the hinge 24 is preferably 
65-80 mm, an the length of the second body par 22 is 
preferably 75-90 mm. 
0154) A dimension of the above body regions are based 
on the average values of human body measurement of 
Japanese males in the 20-24 age. Regarding for female or for 
Westerner, the length of the phone body 1 is set on the basis 
of average values of body measurement for each, and the 
length of the arm 6 and the position of the hinge 5 can be set 
in accordance with the above mentioned ratio on the basis of 
the length of the phone body 1. 
O155 When using the virtual image optical display 
device, the user holds a part between the hinges 24, 25. In 
this situation, when the arm is too heavy, it is difficult to hold 
the phone stably. A weight distribution is important in 
considering operation while looking through the display 
eyepiece part. In conjunction with this, when the Second 
body between the hinge 24 and the hinge 25 is divided into 
six parts as shown in FIG. 15, the weight is distributed so 
that a center of gravity is positioned from the Second to 
fourth part from a side of the hinge 24 So as to improve 
usability. 
0156 AS described above, the ergonomically optimum 
shapes and dimensions of the phone body and the arm of the 
mobile phone enables the user to observe an image naturally 
without getting tired by putting his ear on the Speaker part 
of the phone body to observe image information with the 
opened arm provided with the optical System on the eye 
piece part. 
O157 Operation for transmitting and receiving informa 
tion on the mobile phone is explained in the above descrip 
tion. Following explanation is made on operation Such as 
Internet browsing using the mobile phone. In this embodi 
ment, a cursor movement input part for improving operabil 
ity in operations Such as Internet browsing is provided. 
0158. The cursor movement input part 15 is provided on 
a rear Surface (an opposite Surface to a Surface provided with 
the push button operation part 7) or on a side Surface. In this 
embodiment, the cursor movement input part 15 is provided 
on the rear Surface. The cursor movement input part 15 
includes a joy Stick, a cursor key for moving a cursor in up 
and down, left and right directions, and an updown key. 
When the user puts his ear on the speaker part 9 to observe 
image information and moves a cursor on a display Screen 
in Internet browsing, the user can move the cursor by using 
the cursor movement input part 15 while keeping his posi 
tion. 
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0159. The mobile phone can perform not only transmis 
Sion and receiving of information with a user at the other 
end, but also transmission and receiving of Internet brows 
ing and mails. In Internet browsing and checking transmitted 
and received mails, the user can observe on the direct-View 
type liquid crystal display device 8 and the virtual image 
optical display device 2. 
0160 The image information given to the image infor 
mation driving part 2a is image data taken by the Video 
camera part 11, an image transmitted from the user on the 
other end, an image obtained through Internet browsing, 
transmitted and received mail data. 

0.161 Display can be switched by operating the push 
button operation part 7 and the cursor movement input part 
15. 

0162. As shown in FIG. 18, a browsing screen 30 is 
displayed on the virtual optical display device 2 by operating 
the push button operation part 7 to access to a Server. 
0163 When the user puts his ear on the speaker 9 with the 
opened arm 6 for mounting the display eyepiece part 6b (3.b) 
provided in the Virtual optical display device 2, the display 
eyepiece part 3b of the virtual optical display device 2 is 
positioned in front of the eye E of the user, and image 
information from the image information driving part 2a is 
displayed in a form of a virtual image on the browsing 
screen 30 through the optical system on the retina of the eye 
E of the user. 

0164. In order to move a cursor on a screen during 
Internet browsing when the user puts his ear on the Speaker 
part 9 to observe the image information, the user uses a 
cursor movement input part 15 while keeping his position to 
visually check on the browsing screen 30 and move the 
cursor. The controller 100 controls to scroll a display in 
Internet browsing and reading mails on the basis of infor 
mation from the cursor movement input part 15 and an 
image is updated on the basis of the control. 
0.165. The cursor movement input part 15 provided on a 
rear surface of the phone body 1 can move the cursor while 
watching the Virtual image optical display device 2. 
0166 In addition, the cursor movement input part 15 
having a Soft keyboard function can input a letter and Switch 
an image display. 

0167 For example, as shown in FIG. 19, the two images 
A and B are displayed on the Virtual image optical display 
device 2. When the image A is displayed on a left bottom 
side of the image B as shown in FIG. 19(a), the cursor is 
moved to the image B by the cursor movement input part 15 
and points the image B. Then, only the image B is displayed 
as shown in FIG. 19(b). Contrary, when the cursor is moved 
to the image A by the cursor movement input part 15 and 
points the image A, only the image A is displayed as shown 
in FIG. 19(c). 
01.68 Various image display changes Such as Switching 
the images A and B as shown in FIG. 19(d) and changing 
positions of the images as shown in FIG. 19(e) can be made 
by operating the cursor movement input part 15. 
0169. When selecting a part which requires text input in 
Internet browsing, as shown in FIG. 20, a letter can be 
inputted by the cursor movement input part 15. However in 
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Some cases, text input by the cursor movement input part 15 
may be troublesome. In this embodiment, when Selecting a 
part which requires text input in browsing Internet, the 
controller 100 controls the direct-view-type liquid crystal 
display device 8 to display a part for inputting a letter So as 
to input a letter by using the push button operation part 7. 
Text input by the pushbutton operation part 7 is easy to input 
when the number of letters to be inputted is large. In this 
embodiment, text input can be performed by using the push 
button operation part 7 and the direct-view-type liquid 
crystal display device 8. 
0170 When text information is inputted in several parts 
Sequentially, for example information on a name, age, 
address, and phone number is inputted, the parts are dis 
played on the direct-View-type liquid crystal display device 
8. When the key of the push button operation part 7 is 
pressed to notify completion of input to each of the input 
parts, the liquid crystal display device 8 is controlled to 
display a next input part, if any. With Such the Structure, it 
is not necessary to look a plurality of input parts on the 
Virtual image optical display device 2 and the liquid crystal 
display device 8 alternately So that convenience for the user 
is improved. 
0171 In the above embodiment, text input is performed 
by using the push button operation part 7 Such as the ten-key. 
Other than this, a touch panel can be used for key input by 
using a pen or a finger to touch on a Surface of the 
direct-View-type liquid crystal display device 8 to input. 

0172. As described above, the user of the mobile phone 
provided with the Virtual image optical display device can 
Switch the image information to be displayed while using the 
Virtual image optical display device, and thus usability is 
improved. 

0173 Although the present invention has been described 
and illustrated in detail, it is clearly understood that the same 
is and example only and is not to be taken by way of 
limitation by way of illustration, the Spirit and Scope of the 
present invention being limited only by the terms of the 
appended claims. 
What is claimed is: 

1. A mobile phone provided with a Video camera com 
prising; 

a phone body having a wireleSS transmitting and receiving 
function of an image and Sound, 

a virtual image optical display device for forming a virtual 
image on a retina of an eye of a user by passing image 
information from an image information driving part 
through an imaging optical System, 

an arm foldably provided to the phone body through a 
hinge, 

an eyepiece part of the virtual image optical display 
device provided to the arm, 

a Video camera part mounted to the phone body So that a 
direction of the eye of the user and a direction for 
taking an image are parallel or approximately parallel 
when the arm is opened, wherein 

a length between a position of the phone body which is 
contact with the ear of the user and the hinge, an angle 
between the arm and the phone body when the phone 
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is used, a length of the arm are determined So as to have 
ergonomically optimum relations with each other. 

2. The mobile phone provided with a video camera 
according to claim 1, wherein 

an imaging optical System of the virtual image optical 
display device is separated into an optical System on an 
image information driving part Side and an optical 
System on an eyepiece part Side via a folding part, the 
optical System on an eyepiece part Side is mounted on 
the arm foldably provided to the phone body through 
the hinge, and the optical System on an image infor 
mation driving Side and the image information driving 
part are mounted in the phone body. 

3. The mobile phone provided with a video camera 
according to claim 1, wherein 

the Virtual image optical display device is mounted in the 
a. 

4. The mobile phone provided with a video camera 
according to claim 1, wherein 
when a position contact with an ear of the user is Pa, a 

center position of the eyepiece lens of the optical 
System on an eyepiece part Side is Pb, a point contact 
with the phone body and the face of the user is Pd, a 
Straight line passing through the center position Pb of 
the eyepiece lens, horizontal to the eyepiece lens, and 
Vertical to an optical axis of the eyepiece lens is La, and 
a croSS point of the Straight line La and a Straight line 
Pa-Pd is Pe, a length between the position contact with 
the ear of the user and the hinge of the phone body, an 
angle formed of the arm and the phone body in using 
the phone, and a length of the arm are determined So 
that an angle a formed of a Straight line between both 
ears and the line Pa-Pe is in a range 80's Cls 90. 

5. The mobile phone provided with a video camera 
according to claim 1, wherein 

positions of the arm, the phone body, and the hinge are Set 
So that a ratio of a length between the Speaker part and 
the hinge of the phone body, and a length between an 
optical axis of the eyepiece part and the hinge is in a 
range between 2:1 and 15:4. 

6. The mobile phone provided with a video camera 
according to claim 1, wherein 

the Video camera part is rotatably mounted to the phone 
body. 

7. The mobile phone provided with a video camera 
according to claim 1, wherein 
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a means for detecting an opening State of the arm is 
provided, and at least driving of the image information 
driving part is controlled depending on the opening 
State of the arm. 

8. The mobile phone provided with a video camera 
according to claim 1, wherein 

the phone body is formed of a first body part provided 
with at least the Speaker part and a Second body part 
provided with a microphone So that the phone body is 
foldable, and the arm including the Virtual image opti 
cal display device is foldably mounted on the Second 
body part. 

9. A mobile phone comprising, 
a phone body having a wireleSS transmitting and receiving 

function of an image and Sound, 
a virtual image optical display device for forming a virtual 

image on a retina of an eye of a user by passing image 
information from an image information driving part 
through an imaging optical System, 

an arm foldably provided to the phone body through a 
hinge, 

an eyepiece part of the virtual image optical display 
device provided to the arm, and 

a key input part provided on the phone body, wherein 

a cursor movement input means for moving a cursor 
displayed on the virtual image optical display device is 
provided on a Side Surface or a rear Surface of the phone 
body. 

10. The mobile phone according to claim 9, wherein 
a direct-View-type display device is provided to the phone 
body on a Same Side provided with the key input part, 
and information from the key input part is displayed on 
the direct-View-type display device when text inputting 
by the key input part is Selected. 

11. The mobile phone according to claim 10, wherein 
a next input requiring part is displayed on the direct-View 

type display device after inputting information indicat 
ing completion of input to each part by the key input 
part in inputting letters in two or more parts Sequen 
tially. 


